We prepared Co-Ni doped BaFe10CoNiO19 films on the quartz glass substrates by ultrasonic spray pyrolysis with different molarities. The precursor was prepared by dissolving barium nitrate (Ba(NO3)2), iron nitrate (Fe(NO3)3.9H2O), cobalt nitrate (Co(NO3)2.6H2O), nickel sulfate (Ni2SO4.7H2O) in 50 mL of distilled water. Precursor solution was sprayed onto the cleaned quartz plates previously heated to 150 -200 o C, using a sprayer and argon as carrier gas. For crystallization the films were annealed in a furnace at a temperature 1000 o C for3 hour in atmosphere ambient. By scanning electron microscopy (SEM), the barium hexaferrite BaFe10CoNiO19 films shows agglomeration and the average diameter of particles less than1 m. We believed, the structure of barium hexaferrite BaFe10CoNiO19 films change due to Co-Ni existence. Therefore, the magnetic properties deteriorate by incorporation of Co-Ni into the structure of barium hexaferrite BaFe10CoNiO19.
Introduction
Since the 1950s as permanent magnet, bariumhexaferrite become subject of interests due to their suitable applications [1] [2] [3] [4] [5] [6] , good chemical stability, low cost, high resistivity, high magnetic coercivity and saturation magnetization. Recently, the barium hexaferrite has been reported in some applications i.e. microwave absorption [7] [8] [9] [10] [11] [12] [13] [14] , magnetic recording, and data storage devices [15] [16] [17] . In order to enhance its performances, barium hexaferrite has been widely investigated to improve magnetic properties and different synthesis techniques such as sol-gel [18] , salt-melt [18, 19] , chemical co-precipitation, low temperature combustion [20, 21] , have been reported by many research group.
In this work were porton the synthesis of barium hexaferrite BaFe10CoNiO19 films. To achieve these magnetic properties and the good size in structure, we use ultrasonic spray pyrolysis (USP) method. Finally, the magnetic properties were evaluated and investigated in terms of structure of the producedBaFe10CoNiO19 films.
Experimental methods
The barium hexaferrite BaFe10CoNiO19 films were prepared using the ultrasonic spray pyrolysis (USP) method (see Figure 1a ). The precursor was prepared by dissolving barium nitrate (Ba(NO3)2), iron nitrate (Fe(NO3)3.9H2O), cobaltnitrate (Co(NO3)2.6H2O), nickel sulfate (Ni2SO4.7H2O) in 50 mL of distilled water. The precursor solution was sprayed onto the cleaned quartz plates previously heated to 150 -200 o C on hot plate, using a sprayer and argon as carrier gas. For crystallization the films were annealed in a furnace at a temperature 1000 o C for about 3 h in air.To investigate the structure properties and surface morphologies of the magnetic films sample use scanning electron microscope (SEM) SEC SNE 
Results and discussion
SEM micrographs of barium hexaferrite BaFe10CoNiO19 films are shown in Figure 2 . It can be seen the magnetic particles are consisted of particles agglomerates. Generally, the magnetic particles synthesized by the spray pyrolysis are hard agglomerated. Figure 2 shows that the average particle size of the magnetic particles was less than about 1 m. However, structure of barium hexaferrite BaFe10CoNiO19 films shows smooth surface because at 1000 o C for about 3 hour in air, magnetic phase seems to be fully solidified to form barium hexaferrite BaFe10CoNiO19. 
Conclusions
The barium hexaferrite BaFe10CoNiO19 films has been successfully prepared using the ultrasonic spray pyrolysis (USP) method with the precursor of dissolved barium nitrate (Ba(NO3)2), iron nitrate (Fe(NO3)3.9H2O), cobalt nitrate (Co(NO3)2.6H2O), nickel sulfate (Ni2SO4.7H2O) in 50 mL of distilled water. The structure of barium hexaferrite BaFe10CoNiO19 films shows smooth surface with the average particle size of the magnetic particles was less than about 1 m and magnetic phase seems to be fully solidified to form barium hexaferrite BaFe10CoNiO19. We have found that the magnetic properties ofBaFe12O19films were 7.08 emu (Ms) and 3536.8Oe (Hc) and BaFe10CoNiO19 films were 5.98 emu (Ms) and 2402.7Oe(Hc).
